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INTERNAL ULTRASTRUCTURE IN GRANULES OF WHITE 
BLOOD CELLS OF THE MOUSE! 


A PRELIMINARY NOTE 


HUNTINGTON SHELDON anp HANS ZETTERQUIST 
Anatomy Department, Karolinska Institutet, Stockholm, Sweden 
Received for publication October 5, 1954 


Ultrathin sections of white blood cells obtained from induced peritoneal 
exudate and various tissues of the mouse showed round or oblate bodies when 
viewed in the electron microscope. These bodies are presumed to be the 
granules of granulocytic leucocytes. Their apparent shape is influenced by 
the plane of section. The bodies themselves contain elongate dense compo- 
nents. Lamellae about 50 Angstrom units thick have been seen in the dense 
portion of some granules. 


MATERIALS AND METHODS 

Mature white Swiss mice weighing 15-25 grams were decapitated at 0° 
Centigrade and the excised tissue immersed in 1 per cent isotonic osmium 
tetroxide varying from pH of 7.2 to 7.4 for four hours (1) (2). After alcohol 
dehydration, the tissue was imbedded in a mixture of n-butyl methyl metha- 
crylate containing 1 per cent benzoyl-peroxide and polymerized at 45° Centi- 
grade (3). 

Peritoneal exudate was obtained by the intraperitoneal injection of .001 
gram per cent glycogen solution (4) and treated as above except the cells 
were fixed in osmium tetroxide for only five to ten minutes. 

Ultrathin sections were cut with a Sjéstrand microtome (5) and picked up 
from 20 per cent ethyl alcohol solution on Formvar* coated copper grids. An 
RCA EMU 2 ¢ electron microscope with compensated objective pole piece, 
an objective aperture of 30 microns, with three apertures in the projector 
lens and reduced condenser lens aperture was used. 

Magnification was calibrated by means of diffraction grating and Dow latex 
spheres. (1) 


RESULTS 


In an effort to elucidate the ultrastructure of leucocytes, particularly the 
ultrastructure of the cytoplasm, our interest was attracted to the described 
gfanules. White cells in intestinal lamina propria, spleen, lung, and induced 


'The authors wish to acknowledge the technical assistance of Miss Ulla Fogelberg. The 
photographs were made by Miss Maj Berghman. 
This study has been supported in part by a grant from the Therese och Johan Anderssons 
Minne Foundation. 
*Shawinigan Products Corporation, 350 Fifth Ave. New York City, N. Y. 
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Fic. 1. Survey E. M. G. from white blood cell in the intestinal lamina propria of the 
mouse showing bilobed nucleus and bodies containing described dense elongate component. 
Blood vessel showing red blood corpuscle in bottom left corner. Magnification 18,000 
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of the Fic. 2. E.M.G. from white blood cell in the intestinal lamina propria of the mouse show- 


ing bodies containing dense elongate component with lamellated internal structure. In the 
) middle of the picture a mitochrondrion with a typical outer and inner double-contoured 
membrane. Magnification 124,300x. 


ponent. 
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peritoneal exudate were studied. The granule appeared to consist of an ho- 
mogenous ground substance bounded by a single dense band 50 Angstrom 
units thick. The dense elongate component lies within the homogenous ground 
substance. (Fig. 2). 

Measurements on one hundred and ten such granules from cells of seven 
different animals give a mean value of 0.47 microns (4700 Angstrom units) 
for the length of the granule. The range is from .29 to .87 microns. The standard 
error of the mean is .01 and the standard deviation is .12 microns; the coef- 
ficient of variation is therefore approximately 25 per cent. The mean value 
for the breadth of the granule is 0.26; the range is .13 to 48 microns. The 
standard error of the mean is .006, the standard deviation .06 microns; the 
coefficient of variation is approximately 23 per cent. 

Within these granules the dense elongate component was most often seen 
bisecting the ground substance and extending the length of the long axis of 
the body. Occasional dense components showed a single terminal enlargement 
and occasionally more than one dense component was seen within the granule. 
The width of the dense components averaged 0.07 microns; the range is .04 
to .12 microns. The standard error of the mean is .001, the standard deviation 
.01 microns; the coefficient of variation is approximately 14 per cent. For the 
purpose of these calculations the width of the dense component was assumed 
to be constant throughout and the occasional terminal enlargement was dis- 
regarded. Graphs of the data showed a normal distribution curve. 

In some cases the dense component showed an internal structure of alter- 
nating dark and light lines. The dark lines are approximately 50 Angstrom 
units thick. In one section seven such dark structures separated by six light 
areas were seen; total width of the dense component was 530 Angstrom units. 

DISCUSSION 

It is possible the reason the lamellated internal structure of the dense 
component is not visualized more often is because two conditions must be 
fulfilled simultaneously. The section must be very thin in order to resolve the 
structure, and the plane of section must be oriented exactly perpendicular to 
the lamellae. 

The normal distribution curves of the measurements indicate a relatively 
constant value for the size of the granules, for the dense component within the 
granule, and for the relationship of the dense component to the whole granule. 

Granules similar to these are not seen in the cytoplasm of lymphocytes or 
monocytes which may be recognized in thin sections both on the basis of 
nuclear morphology and cytoplasmic constituents (6). The granules here 
depicted may represent a granule common to the granulocyte series or may be 
peculiar to the neutrophil, basophil, or eosinophil. No basophils were seen in 
Wrights-stained material obtained from samples which had been studied in 
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the electron microscope. Occasional eosinophils, however, were seen in hema- 
toxylin and eosin stained sections of intestinal lamina propria and spleen and 
in Wrights-stained smears of peritoneal fluid, but neutrophils were more 
common than eosinophils in all material studied by light microscopy. Further 
correlation of light and electron microscopy on the same material is required 
before the granules can be assigned to the appropriate granulocyte. 


SUMMARY 


1. Bodies containing a dense elongate component were seen in the cyto- 
plasm of white blood cells of the intestinal lamina propria, spleen, lung, and 
induced peritoneal exudate of the mouse. These are presumed to be the 


granules of granulocytes. 
2. In thin section some dense elongate components showed a lamellated 


internal structure. The lamellae were about 50 Angstrom units thick. 
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A NOTE ON THE FAILURE OF RABBITS TO DEVELOP HYPER. 
SENSITIVITY DURING MATURITY WHEN PREVIOUSLY 
EXPOSED TO THE ANTIGEN AT AN EARLY AGE 


ROBERT HANAN! anp FREDERICK G. GERMUTH, JR: 


The National Microbiological Institute, National Institutes of Health, Bethesda, Md., and the Department 
of Pathology, Harvard Medical School, Boston, Massachusetts 


Received for publication November 3, 1954 


One of us has previously reported on the inhibition of antibody formation 
in mature rabbits by contact with antigen at an early age (1). The experimental 
procedure consisted of the inoculation of pregnant rabbits with bovine serum 
albumin. Subsequently, the offspring of these mother rabbits were directly 
injected with this antigen during the neonatal period. Such offspring failed to 
develop antibody either at the time of neonatal immunization or when mature 
and exposed to bovine serum albumin again. 

As a final study, the mature rabbits of the previous experiment were given 
a large dose of bovine serum albumin, and antigen elimination and histologic 
studies were done, to determine whether in comparison with suitable control 
animals their antigen elimination rate and their ability to produce allergic 
lesions were altered. This paper presents the results of these studies. 


EXPERIMENTAL PLAN 


For the details of the previous studies on these animals the reader is referred to the first 
paper (1). Briefly the experimental groups were as follows: 

Group I (Sensitized-resistant animals). The mothers of these rabbits were injected with 
crystallized bovine serum albumin* (BSA) and the offspring were directly exposed to the 
antigen during the first several weeks of life. At no time, either during the first several 
weeks of life or when injected upon reaching maturity, could circulating antibody to BSA 
be detected by precipitin tests, the Arthus reaction or passive transfer of sensitivity to 
guinea pigs. 

Group II (Sensitized-controls). This group was composed of litter mates of the sensitized- 
resistant rabbits. Their mothers had been injected with BSA but the offspring were not 
injected with BSA in the neonatal period. They were found to produce antibody to BSA in 
normal quantities when injected during adult life. At the time of the experiment to be 
described there were 6 sensitized-resistant and 3 sensitized-control animals surviving and 
they were 9 months of age. 

Group III (Normal-controls). Further controls were applied in the form of 6 unrelated 
normal rabbits of a similar age and weight range. 

All of the 15 rabbits described above were given 0.5 gram of BSA intravenously. The level 





1 Present address: Department of Pathology, Leila Y. Post Montgomery Hospital, Battle 
Creek, Michigan. 

* Department of Pathology, The Johns Hopkins University School of Medicine. 

3 Armour and Company. 
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HYPERSENSITIVITY IN MATURE RABBITS 141 


of BSA in the serum of these rabbits was then determined at intervals by the quantitative 
precipitin method. That is, an aliquot of serum was added to a given volume of a potent 
calibrated antiserum to BSA, the precipitate washed in the cold and the nitrogen content 
determined by the micro-Kjeldahl method or by ultraviolet absorption in the Beckman 
spectrophotometer. The former method was used with the first 2 bleedings after injection 
and the latter method with the remainder. The supernates in each instance were tested for 
the presence of antigen and antibody to make certain that the precipitate had been formed 
in the antibody-excess portion of the curve. The 3 sensitized-control animals were sacrificed 
on the eighth day after injection, when the BSA content of their sera had fallen to zero. 
The remaining 12 animals were sacrificed on the thirteenth day when the BSA levels were 
between zero and 0.083 mgm. of BSA N per ml. of serum. At the time of sacrifice, tissues 
were fixed in 10 per cent formalin for histologic study. 


RESULTS 


In Table I and Figure 1 are presented the antigen elimination data. The 
sensitized-control animals cleared the antigen at a more rapid rate than the 
normal-controls. This result was to be expected since they had previously been 
sensitized during adult life and had produced circulating antibody to BSA. On 


TABLE I 


Serum Antigen Levels Following a Single Intravenous Injection of 0.5 gm. 
of Bovine Serum Albumin 





























Mg. Antigen N. per ml. Serum on Following Days 
Group Rabbit No. | Weight after Injection 
i 3 6 | 8 10 13 
ag. 
Sensitized control 71 3.7 27 14 |0 0 
72 3.3 .27 15 .013 | 0 
73 4.2 .27 15 .035 | 0 
IN os a5 wip nance .27 15 .013 | 0 
Sensitized resistant 75 4.1 .27 15 -11 | .062 .090 
76 3.3 .27 .20 .14 .16 15 .083 
80 a3 .27 .16 ll il .12 .070 
82 3.6 .27 .16 .090 il .090 .059 
85 4.1 .25 a0 .075 .072 .060 .045 
88 4.0 | .27 .16 10 | .10 .10 .058 
Median...........| .27 .16 ll 
Normal control 
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BLOOD CLEARANCE OF BOVINE ALBUMIN 





Mg. of Antigen Nitrogen per Mi. of Serum 














2 a 6 8 10 
Days After injection 


1¢ 


Fic. 1. Blood clearance of bovine albumin (after data of Table I). Curves represent me- 
dian blood clearance of bovine albumin in animals previously exposed to bovine albumin 
during the neonatal period (sensitized-resistant), in animals previously exposed to bovine 
albumin after the neonatal period (sensitized-controls) and in animals not previously in- 
jected with bovine albumin (normal-controls). 


the other hand their litter mates, the sensitized-resistant animals, cleared the 
BSA at a rate even slower than that of the normal-control group in spite of the 
former’s repeated previous exposure to the antigen. It can be seen in Figure | 
that the clearance in the last named 2 groups was parallel until the eighth day 
although the antigen levels in the sensitized-resistant group were slightly lower. 
This is satisfactorily explained by the somewhat higher weight range of the 
sensitized-resistant group (Table I). After the eighth day, however, the clear- 
ance rate in the normal-control group became greater than that of the sensi- 
tized-resistant group. By the day of sacrifice (thirteenth), the average serum 
antigen concentration of the normal-controls was less than one-third that of 
the sensitized-resistant animals. The accelerated elimination of antigen begin- 
ning about the eighth day after the injection of BSA has been shown to be the 
result of the immobilization of the antigen by newly-formed antibody (2). The 
absence of this immune phase of antigen clearance in the sensitized-resistant 
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TABLE II 
Results of Histologic Examination 
Granulo- 
Group Rabbit No.| Aortitis | Endocarditis Arteritis —- a 

Spleen* 
Sensitized control 71 0 0 0 0 
72 + + + lung + 0 
73 0 0 + 0 
Sensitized resistant 75 0 0 0 0 0 
76 0 0 0 0 0 
80 0 0 0 0 0 
82 0 0 0 0 0 
85 0 0 0 0 0 
88 0 0 0 0 0 

Normal control 201 ea aa + heart, lung| +++ ++ 
202 0 + |0 + + 

203 0 + 0 +++ ++ 
204 0 0 0 0 + 

205 ” + | + lung +++ ++ 
206 + + + heart, lung ++ _ 




















* Lesion in kidney and spleen graded 1+ to 3+ in order of increasing severity. Otherwise, + = 
presence of lesion, 0 = absence of lesion, — = no observation made. 


animals clearly points to their inability to make antibody. It was necessary to 
sacrifice these groups on the thirteenth day to obtain the maximum develop- 
ment of hypersensitivity lesions, but had the antigen elimination studies been 
prolonged, all of the antigen levels in the normal-control group would undoubt- 
edly have fallen to zero within a few days as circulating antibody appeared; 
whereas, judging from previous experience with smaller injections of BSA (1) 
the sensitized-resistant animals would probably have had detectable antigen 
in their circulation for a considerably longer period. 

The results of the histologic studies are in accord with the immunologic 
findings (Table II). All of the rabbits of the normal-control group developed 
characteristic tissue alterations (3). They showed varying degrees of cardio- 
vascular, renal and lymphoid tissue lesions. None of the sensitized-resistant 
group developed any lesions whatsoever except rabbit #88 in whom a focal 
interstitial myocarditis was seen. This lesion has been described as appearing 
spontaneously in apparently normal rabbits (4). In the sensitized-control group 
definite but much milder and fewer lesions were seen. This may be ascribed to 
two factors. First, it is well known that lesions clear rapidly when the animal 
has eliminated the antigen and has developed free circulating antibody. There- 
fore, for maximum demonstration of lesions, these animals should have been 
sacrificed earlier. Secondly, in unpublished studies by one of us it has been found 
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that animals already sensitized to a given antigen respond much less violently 
insofar as tissue lesions are concerned when they are given a massive dose of 
antigen (5). 

DISCUSSION 


The results described provide further strong evidence that rabbits previ- 
ously exposed to bovine serum albumin at an early age not only do not develop 
antibody to bovine serum albumin but lose their ability to respond to this 
antigen when mature. The failure of such animals to develop tissue lesions 
following a large intravenous injection of bovine albumin emphasizes the rela- 
tionship between these lesions and the initiation and development of antibody 
production. Similar observations have been reported by Dixon and Maurer 
(6). Recently, Billingham, et al., have demonstrated a similar phenomenon 
with tissue transplantation studies (7). The findings of Billingham and his 
colleagues, however, differ in some respects from those presented here and 
previously (1). They found that mice inoculated directly with tissue from a 
heterologous strain while im utero developed a tolerance to grafts from the 
heterologous strain in later life. However, if newborn mice were similarly 
treated, they did not develop tolerance. In the present study, the injection of 
the doe with bovine serum albumin was not sufficient to prevent antibody for- 
mation to this antigen in the adult offspring; neonatal exposure to this antigen 
was also required. If the basic mechanism in the development of tolerance to 


foreign cells is the same as that involved in the development of tolerance to 
foreign protein, the differences between Billingham’s results and those reported 
here can perhaps be attributed to minor differences in antigen dosage and mode 
of antigen administration. Studies on the effect of antigen dosage on the de- 
velopment of tolerance to antigen both with regard to the administration of 
antigen to the pregnant animal and to the immunization of the newborn are in 


progress. 


SUMMARY 


Rabbits previously exposed to bovine serum albumin at an early age are 
rendered incapable of producing antibody to bovine serum albumin when 
mature. Therefore, following a massive dose of this antigen, such rabbits fail 
to develop the rapid “immune”’ phase of antigen elimination and the character- 
istic tissue alterations of hypersensitivity. 
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THE TREATMENT OF TIC DOULOUREUX WITH 
STILBAMIDINE 


GEORGE W. SMITH anp JOSEPH M. MILLER 
Division of Neurological Surgery and Department of Surgery, The Johns Hopkins University School 
of Medicine and the Surgical Service, Veterans Administration, Fort Howard, Maryland 
Received for publication January 5, 1955 


A previous observation (15) that stilbamidine (4.4’ stilbenedicarboxamidine) 
was effective in the treatment of tic douloureux encouraged further trial of 
the drug in this disease. Therapy in tic douloureux has not been altogether 
satisfactory. Medical treatment, using various drugs, has offered but brief 
palliation. The many forms of surgery are associated with morbidity, mor- 
tality and recurrence which vary with the procedure used. The discovery of an 
effective, safe and inexpensive drug for the treatment of tic douloureux would 
be a significant advance in therapy for this painful disease. Stilbamidine fulfills 
these requirements. 

When properly prepared and administered, stilbamidine is not toxic except 
for a late, chronic neuropathy. The progressive sensory changes of paresthesia 
and hypalgesia, usually confined to the face, appear about two to five months 
after the administration of the drug (1, 4, 5, 11, 12, 13, 14). The mechanism 
of the neuropathy is not known. 

Solutions of stilbamidine are markedly affected by even short exposure to 
light (2, 6, 7, 9). Fulton (6) found a sixfold increase in toxicity after exposure 
of the solution to light for two days. Changes were also demonstrated after an 
exposure of one-half hour to winter sunlight, with a significant loss of thera- 
peutic properties. This observation was confirmed by Barber, Slack and Wien 
(2), who reported a four to fivefold increase in toxicity of 0.5 per cent solutions 
of stilbamidine exposed to sunlight. 

Deaths due to delayed poisoning (3, 10) have been reported due to combined 
hepatic and renal injury. The solutions used had been prepared in England and 
shipped to Africa by air. It is now known that such solutions are not stable 
and become toxic. These reports emphasize the fact that solutions of stilbami- 
dine must be prepared immediately prior to their administration. 

Stilbamidine, 0.15 gram, is dissolved in 200 cc. of a five per cent solution of 
glucose in distilled water. The solution should be given slowly intravenously 
to the patient. A transient shock-like reaction, associated with the rapid ad- 
ministration of stilbamidine may be avoided by giving it slowly. Toxic reac- 
tions were not observed in the patients treated with stilbamidine. The course 
of treatment consists of the injection of 0.15 grams of stilbamidine once daily 
for fourteen days although a smaller amount may well be therapeutic. The pa- 
tients in the present series, for uniformity of protocol, received a total dosage 
of 2.1 gram over a period of fourteen days. 
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STILBAMIDINE TREATMENT FOR TIC DOULOUREUX 


TABLE I 


Data of Patients with Tic Douloureux Treated with Stilbamidine 





Duration of | Longest Previous 














} } 
. Age Race Sex | Side Div. | Symptoms | Previous Treatments | Interval Free of Pain 
;— | ——|—| | a 

1 | 92|N|F |R|3 | 6 mos. | Block | 2 mos. 

2 |53)N|/M/R/2 | lyr. | None | 3 wks. 

3 4 |w|M|R|3 | 10yrs. | B12 | 3 mos. 

4 |70|W | M | R | land2 | 17 yrs. | Blocks | 2 mos. 

5 |68|W|M/L /|2and3 | 2yrs. | B12 | 2 mos. 

6 |70|WiF/L }2 | 27 yrs. | Blocks, B 12 | 3-6 mos. 

7 |70)N|M|L |2 | 3 yrs. | Block, B 12 | 2 mos. 

8 | 47;N/|M|R 2 2 yrs. | B12 1 mo. 

9 | 70 | W/F UL 3 | 6yrs. | Block, Post Root | 1 yr. following sur- 
| Neur. | gery 

10 | 40) W|M/R | 2 | 4mos. | None | 3-4 das. 

1 | 57 |W |M|R |2 2yrs. | Block | 2-3 wks. 

12 |68|W/F/R | 2 and 3 12 yrs. | Post. Root Neur., | 5 yrs. following sur- 
| Bi2 gery 

13 | 42|;N/)/M/L | 3 4 yrs. | Temp. Inc., Block, | 2 yrs. following block 
B 12 

“a i73\|wiF/|R|2 6 mos. | B12 | 2 mos. 

15 | 54) W/F L | 1 and 2 14 yrs. | 2 Post. Root Neur. 8 yrs. following sur- 
|. | | ae 

6 |@|W|F|R|2 2yrs. | B12 | 3 wks. 








Sixteen patients having tic douloureux were treated with stilbamidine* 
(Table I). Excellent results were obtained in fifteen patients and a good result 
in one (Table II). Fifteen patients needed only one course of treatment and 
one required a second course before a decrease in symptoms occurred. The 
period of observation has been short in the last patients treated but they have 
followed the characteristic pattern. It is significant that three patients had had 
a posterior root neurotomy. One patient had a temporal incision which could 
have been for section of the temporal artery or for section of a nerve. Seven 
patients had had injections of alcohol on one or more occasions. Nine patients 
had been treated with injections of vitamin By. 

Treatment was given on an out-patient basis in 14 patients. The patients 
were cautioned not to expose themselves unduly to sunlight. They carried on 
their normal occupations. 

The cycle of clinical events after the start of treatment with stilbamidine is 
characteristic. The patients noticed that the attacks of the pain were less 
severe and less frequent in occurrence from the fourth to the eighth day. Exac- 
erbation of the pain, however, was usually noted during the first one to two 
months after the start of treatment. A gradual decrease in the severity and 


* The stilbamidine isethionate was supplied by the William S. Merrell and Company, Cin- 
cinnati, Ohio. 
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TABLE II 


Results of Treatment of Patients with Tic Douloureux with Stilbamidine 








Case Number | Complete Relief of Pain | Paresthesias | ny 





a } 





1 | 3 mos. Yes 25 mos. 
2 | 4 mos. Yes | 23 mos. 
3 | 3 mos. | Yes | 21 mos. 
4 4 mos. | Yes | 20 mos. 
5 2 mos. | Yes | 18 mos. 
6 3 mos. Yes | 17 mos. 
7 80 per cent 5 mos. after | Yes | 80 per cent 5 mos. after 
second course | second course 
8 | 144 mos. | Yes 16 mos. 
9 | 1 mo. | Yes | 16 mos. 
10 | 4 mos. | Yes 11 mos. 
11 4 mos. Yes | 8 mos. 
12 | 3 mos. Yes | 8 mos. 
13 | 4 mos. Yes 5 mos. 
14 | 4 mos. | Yes | 5 mos. 
15 | 3 mos. Yes 4 mos. 
16 | 2 wks. Yes 5 mos. 








number of attacks followed. Complete freedom from pain occurred from two 
to four months after the inception of treatment. Mild paresthesia appeared 
usually in about the third or fourth month. The recognition of this clinical 
cycle is important or discouragement may arise during the first or second 
months particularly after a good initial response. The delay in permanent 
improvement requires considerable patience for both the patient and the doc- 
tor. 

The preservation of the corneal reflexes is important in any treatment that 
may impair the function of the fifth cranial nerve. The corneal reflexes re- 
mained in all sixteen patients, being brisk in fourteen, questionably blunted 
in one and slightly decreased in one, but the degree of impairment was not sig- 
nificant. In one patient, the blunting of the corneal reflexes was due to a com- 
bination of a previous operation on the same side and the effect of the stil- 
bamidine. The paresthesias noted most often were pruritus and formications 
of both sides of the face. They appeared first and were more severe in intensity 
on the side of the face involved by the tic douloureux. The pruritus was 
noted about the third to the fourth month after the administration of the drug 
and lasted for about one and one-half months. The mild paresthesias observed 
did not inconvenience the patients. 


SUMMARY 


Sixteen patients with tic douloureux have been treated with stilbamidine 
with excellent results in fifteen and a good result in ene. The corneal reflexes 
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were preserved in all patients. The treatment is effective, safe and inexpensive. 
The risk of operation is avoided in these patients, many of whom are old and 
who have associated diseases. A continued trial of stilbamidine in the treatment 
of tic douloureux is being carried out. 
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It is known that in the diabetic state, both the turnover (1) and the pro- 
duction (2) of high energy phosphate compounds are below normal. Diabetic 
patients are prone to develop vitamin deficiencies, particularly of the B- 
complex (3, 4, 5). Many of these vitamins function as co-enzymes in the 
phosphorylated state. It would seem possible that some of the complications 
of diabetes may arise out of inadequate conversion of the vitamins to their 
metabolically active forms. 

The present study concerns pantothenic acid and its metabolically active 
form co-enzyme A. As an index of co-enzyme A activity, the acetylating 
capacity of a series of diabetic patients was studied. These patients were 
divided into two groups, those with and those without retinopathy, and were 
compared with normal controls of approximately the same age distribution. 


METHODS 


The normal controls for this study comprised hospital personnel and patients of the 
Wilmer Institute. There was no clinical evidence of any endocrinological disorders in these 
individuals. 

All diabetic patients were selected on the basis of a clinical diagnosis of diabetes mellitus, 
They were referred to the Wilmer Institute from the Diabetic Clinic of the Johns Hopkins 
Hospital. All of these patients were examined ophthalmoscopically after mydriasis and only 
those patients were included in whom the fundi could be clearly visualized. Only those 
patients whose fundi showed no evidence of capillary aneurysms, exudates or hemorrhages 
were classified as non-retinopathic. 

Both normal and diabetic patients were given an oral test dose of 1 gram of sulfadiazine 
postprandially, and their urine was subsequently collected for 24 hours under toluene. Free 
and total urinary sulfonamide was determined in duplicate according to the method of 
Bratton and Marshall (6). 


RESULTS 
The results are shown in Table I. As a first step in the analysis of the data 
we have inquired as to the influence of age on the excretion of free and 


1 This work was supported by a grant-in-aid from the National Institutes of Health, 
Division of Neurological Diseases and Blindness. 
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TABLE I 


Comparison of the 24 hr. Excretion and Acetylation of an Oral Test Dose of 1 g Sulfadiazine by Normal 
and Diabetic Patients With and Without Retinopathy 











: Bose | All | Diabetics | Diabetics 
All Patients | Normals | piahetics | with without 
IDs. 6 ost scscccasscsseesaveges |Retinopathy|Retinopathy 
76 43 33 13 20 
I. Age x= 50.4 46.8 55.0 53.5 56.0 
s= 15.7 17.3 12.0 10.7 12.9 
x = 1.80 2.64 2.09 2.96 2.89 


1640.5 | 1370 1992.6 | 1918.5 | 2040.5 
s 780.9 618.3 837.5 945.9 781.1 
sx = 89.6 94.3 145.9 262.0 174.7 


II. Urine Volume (ml) 


378.1 | 394.4 356.8 319.6 381.0 


al 
ll 




















Ill. Free Excretion (mg) 
s = 132.5 148.3 108.6 112.4 101.6 
x= 43.4 | 226 | 18.9 | 31.1 | 22.7 
IV. Acetylated Excretion (mg) x = 204.7 176.9 | 240.9 230.1 247.9 
s= 87.0 | 74.1 | 90.2 | 65.8 | 104.0 
sx = 9.98 | 11.3 | 15.7 18.2 23.3 
x = Mean 


s = Standard deviation of the sample 
sx = Standard deviation of the mean 


acetylated compound. The regression line (7) drawn in Figure 1 shows that 
age does not significantly influence the excretion of acetylated sulfadiazine, 
whereas the regression line (7) in Figure 2, clearly indicates that excretion of 
the free compound declines with age. 

Comparing the acetylated excretion unrelated to age, it can be seen from 
Figure 1 that diabetics excrete more than do the normal controls. This dif- 
ference analyzed statistically (Student’s t-Test) proves to be significant 
(P < 0.01). Among the diabetics, however, there is no significant difference 
(P > 0.05) between those with and those without retinopathy. 

The excretion of free sulfonamide decreases with age as can be clearly seen 
from Figure 2. This finding is presumably related to diminished renal function. 
There is no significant difference between diabetics with or without retinopathy 
and normals in the excretion of free sulfonamide when correction is made for 
the difference in age of the various groups by co-variance analysis of the 
data (8). 

The excretion of test substances may be influenced by the volume of urine 
concurrently excreted. Diabetics, both with and without retinopathy excreted 
approximately 50 per cent more urine than did the controls. No significant 
correlation between urine volume and output of free or acetylated sulfonamide, 
however, was found. 
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24 HR. EXCRETION OF ACETYLATED VERSUS AGE AFTER 
AN ORAL TEST-DOSE OF | GRAM OF SULFADIAZINE 
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DISCUSSION 


biochemical significance of the increased acetylation in diabetics 
non-diabetics cannot be stated with certainty. In the combustion of 


fats, 50 per cent more acetyl residues per carbon atom are produced than in 
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the combustion of carbohydrates. It is possible, therefore, that the increase in 
acetylation might be related to the same metabolic disturbance which results 
in acidosis in the diabetic. At any rate, the data afford no evidence of a de- 
ficiency of acetylation by the diabetic, and one may conclude that deficiency 
of pantothenate, or more specifically of co-enzyme A, is not a conspicuous 
characteristic of diabetics. 
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SUMMARY 


Capacity to acetylate was tested by administering a dose of sulfadiazine to 
patients and measuring the amount of acetylated sulfadiazine excreted in the 
urine in the succeeding 24 hours. 

1. Diabetics acetylated a slightly but significantly larger fraction of the 
test dose than did normals. No difference was found between diabetics with 
or without retinopathy in respect to acetylating capacity. 

2. The rate of excretion of the unacetylated compound diminished with 
age. When correction was made for age difference in the diabetic and normal 
groups no significant difference in the rate of excretion of the unacetylated 
compound was found. 
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Following the discovery by Moore and Samuels (1) that the prostate of the 
starved rat could be made to grow by administration of gonadotrophins, it 
was generally assumed that the decreased prostatic growth noted in starvation 
was the result of diminished testicular function secondary to a reduction in 
pituitary gonadotrophin. Until recently, little has been done to determine 
the possible effects of a reduced dietary intake or a diminished pituitary 
secretion on the responsiveness of the prostate itself to a standard dose of 
androgen. Within the past few years, it has been demonstrated in both the 
mouse (2) and the rat (3) that dietary restriction results in a decreased response 
of the prostate to administered androgen. In addition to this, a chance observa- 
tion suggested that the pituitary might directly influence prostatic growth (4). 
This does not agree with the general consensus. It has frequently been shown 
that the prostate of the hypophysectomized male is capable of responding to 
endogenous and administered androgen. (5)(6)(7)(8) However, the relative 


responsiveness of the prostate of the hypophysectomized animal as compared 
to that of the normal with an intact, functioning pituitary has not been 
thoroughly evaluated. In this study, we have sought to determine first, the 
effect of the withdrawal of pituitary hormones on the response of the prostate 
of the rat to a given amount of androgen; and second, the effect of attempted 
correction of individual defects resulting from hypophysectomy on this 
response. 


Part A: PROSTATIC RESPONSE TO ANDROGEN IN THE HYPOPHYSECTOMIZED RAT 


Initially, an attempt was made to confirm and extend the observation that 
the prostate of the hypophysectomized castrate rat was less responsive to 
administered androgen than the prostate of the castrate rat with its pituitary 
gland intact. 


Group I 


Methods: A group of eighteen 175 gm. Sprague-Dawley rats, 9 of which had 
been hypophysectomized, was obtained* and survived the period of the experi- 


1 This work was done in part under a Grant-in-Aid from the American Cancer Society 
upon recommendation of the Committee on Growth of the National Research Council. 
2 Research Fellow of The Damon Runyon Memorial Fund for Cancer Research. 
3 All hypophysectomized rats in these studies were obtained from Hormone Assay 
Laboratories, Inc., Chicago, Illinois. 
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ment. About one week after hypophysectomy, 5 hypophysectomized and 9 
normal rats were castrated. Three weeks following this, injections of 1.0 mg. 
of testosterone propionate in sesame oil were begun in the castrate animals. 
This androgen was given every other day for 7 injections. Each group was fed 
Purina Laboratory Chow ad libitum. Body weights were obtained once 
weekly. Two days after the seventh injection, the animals were sacrificed. 
Dorsal and ventral prostate and adrenal weights were obtained at autopsy. 
The sella was inspected for evidence of pituitary fragments in the hypophysec- 
tomized groups. 

Results: The results obtained in this study are presented in Table I. It is 
readily seen that the prostatic response to testosterone propionate in the 
hypophysectomized castrate rats (Group 2) was much less than in the castrate 
rats with their pituitary glands intact (Group 3; P < .01). There was, how- 
ever, a great difference in the final body weights of the two groups. The 
introduction of this variable made interpretation of the results difficult. It 
was not clear whether the lessened prostatic response in the hypophysectomized 
rats was simply the result of a decreased dietary intake or was more directly 
related to the withdrawal of pituitary secretions. In an attempt to resolve 
this difficulty, a second group of rats was subjected to variations in dietary 
intake as well as to the previously described manipulation. 


Group II 


Methods: Forty-five 200 gm. male Sprague-Dawley rats were castrated. Two 
weeks later, 25 of these were hypophysectomized. Twenty days after castration, 
all rats were begun on injections of 4 mg. of testosterone propionate in sesame 
oil every other day. All hypophysectomized rats were offered Purina Labora- 
tory Chow ad libitum. In addition, a group of 12 of these received tube feedings 
of Pet Milk containing a vitamin and iron‘ mixture. These feedings were 
increased at 1 cc. daily increments from 2 cc. three times a day to 12 cc. three 
times a day. In contrast to these animals, a group of castrate rats with their 
pituitary glands intact was placed on a restricted diet of approximately 5 gm. 
of Purina Chow daily. Body weights were recorded once weekly. On the day 
following the eighth testosterone propionate injection, the rats were sacrificed 
and autopsied as in the previous experiment. 

Results: The results are shown in Table II. Once again the response of the 
prostate in the castrate with the pituitary intact (Group 4) exceeds that in 
the hypophysectomized castrate (Group 2; P < .01). However, the most 
striking observation is the fact that the prostate weight of the castrate on 
reduced dietary intake (Group 3) exceeds the prostate weight of the hy- 
pophysectomized castrate subjected to forced tube feeding (Group 1; P < .01). 
This occurs despite the fact that the latter group gained an average of 29 gm. 


*406 gm. Pet Milk, 0.5 gm. Ferric Citrate, and 0.8 gm. Vitamin Mixture (Diet 4C,) (9) 
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TABLE I 


Comparison of Prostate Response to Testosterone Propionate Administration in Castrate and 
Castrate-H ypophysectomized Sprague-Dawley Male Rats. 














| Testos- Body Weight | ¢ 
Group ~~ No. of | Grams” ‘Body Tree 
Mg. E | ts eaten eig! eight Mg. 

| Other Day | | Initial | Final | Grams | 

| 
1) Hypophysectomized ...... | - | 4 | 163 | 140 | -23 | B+ 8 
2) Castrate-Hypophysectomized...} 1.0 5 | 165 166 +1 | 566 + 108 
SP ine cde cca uses. | 1.0 9 | 195 | 368 | +173 | 811 + 112 
1 Standard Deviation. 
TABLE I 


Comparison of Prostate Response to Testosterone Propionate Administration in Partially Starved 
Castrate and Force-fed Hypophysectomized Castrate Rats. 





























Testos- | Body Weight Change 
Gooey Diet Propicente| Nect | Grme | ety, | Tween 
Other Day | {Initial | Final | rams 
1) Castrate-Hypophy- | Stock plus force 4 12 | 185 | 214| +29 | 754 + 109 
sectomized | feeding of milk 
2) Castrate-Hypophy- Stock 4 | 13 | 189 | 178| —11 | 667+ 6 
sectomized | 
3) Castrate | Reduced stock 4 10 | 233 | 165 —68 | 857+ 68 
| (inanition) 
4) Castrate | Stock 4 | 10 | 236| 273) +37 | 975 + 70 











1 Standard Deviation. 


in body weight during the period of testosterone propionate injection, whereas 
the former lost an average of 68 gm. during the same period. This suggests 
that the lessened prostatic response in the hypophysectomized castrated rat 
treated with testosterone propionate is in part related to the absence of the 
pituitary and is not entirely dependent on the decreased dietary intake and 
failure to gain weight associated with hypophysectomy. However, the im- 
portance of considering this factor can be seen by comparing the prostatic 
response in the groups of hypophysectomized castrate rats. The average total 
prostatic weight of the forced-fed animals exceeded that of those allowed to 
regulate their own food intake (P = .016). Similarly, the size of the prostate 
of the androgen-injected castrate rats kept on a deficient food intake was 
exceeded by similarly treated rats given stock diet ad libitum (P < .01). 
The possibility that the Pet Milk used in supplemental forced feeding of 
the hypophysectomized rat might contain a factor which would inhibit prostatic 
growth was considered. To determine this, a group of castrate rats with intact 
pituitary glands was tube fed the milk mixture. The prostatic response of 
these animals to 4 mg. of testosterone propionate every other day was com- 
pared to that of castrates fed only Purina Laboratory Chow ad libitum. The 
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TABLE III 


Prostate Response in Hypophysectomized Castrate Rats with Administration of Testosterone Propionate 
and Prolactin, ACTH, or Thyroxin. 














EE; a wat 
Group | Eropicnate | Other Treatment “Rats Weis e | T eight Ma 
Other Day | [Initial Final | Grams | 
1) Castrate-Hypophy- — — | 4 | 160 | 165 +5 18 
sectomized | | 
2) Castrate-Hypophy- |} —~ 7 | 167 | 175 +8 | 631 + 87! 
sectomized 
3) Castrate-Hypophy- | 4 | Prolactin 50 units | 7 | 164) 194) +30 | 795 + 58 
sectomized daily | 
4) Castrate-Hypophy- 4 ACTH 0.6 mg. | 5 | 160|} 153; —-7 637 + 16 
sectomized | twice daily 
5) Castrate-Hypophy-| 4 | Thyroxin 2 xg. 6 | 163 | 173 | +10 | 722 + 67 
sectomized | | daily | 
6) Castrate | + — 6 | 184| 263 | +79 | 861 + 84 











1Standard Deviation. 


average prostatic weight at the conclusion of the experiment was found to be 
slightly greater in rats receiving the tube feedings of milk (981 gm. to 928 
gm.). The possibility, therefore, that milk might contain a factor which would 
decrease the response to testosterone propionate seems remote. 


Part B: Errects OF ATTEMPTED REPLACEMENT THERAPY ON PROSTATIC 
RESPONSE OF THE HYPOPHYSECTOMIZED RAT 


A series of experiments was then undertaken to attempt to restore the 
prostatic response in hypophysectomized rats to control levels by replacing 
various pituitary hormones. We were particularly anxious to ascertain the 
effect of prolactin since Sonnenberg (10) had shown that in the male this 
substance was apparently concentrated in the prostate. 


Group I 


Methods: A group of 35 male Sprague-Dawley rats, weighing approximately 
175 gm., was castrated. Two weeks later, 29 of these were hypophysectomized. 
About one week following this, all the rats except 4 in the castrate hypophysec- 
tomized group were begun on injections of 4 mg. of testosterone propionate 
every other day. Seven of the hypophysectomized castrate rats received 50 
units of prolactin® subcutaneously once daily in addition to androgen; 5 
received 0.6 mg. of ACTH® subcutaneously twice daily; and 6 received 2 yg. 
of thyroxin subcutaneously once daily. Body weights were obtained once 

* Luteotrophin Squibb®; kindly supplied by E. R. Squibb & Sons, New York, New York. 
Stated to contain approximately 80 per cent pure prolactin. Bioassays by E. R. Squibb & 
Sons indicate the presence of less than 1 per cent growth hormone, F.S.H., and thyro- 
trophin, and less than 0.5 per cent ACTH. 

* Kindly supplied by The Armour Laboratories, Chicago, Illinois. 
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weekly. Two days after the eighth injection of testosterone, the rats were 
autopsied as in the previous experiments. 

Results: The results are presented in Table III. Judging from the average 
prostatic weights, there was a striking return toward control level response 
in the group of hypophysectomized rats receiving prolactin in addition to 
testosterone propionate (Group 3; P < .01). There was a significant but less 
marked increase in the response of the prostates of the thyroxin-treated 
hypophysectomized rats (P = .035). The administration of ACTH had no 
appreciable effect on the prostatic response to testosterone propionate in the 
hypophysectomized castrate animal. The results suggest that thyroxin and 
prolactin may have a direct or indirect role in the action of testosterone 
propionate on the prostate of the hypophysectomized rat. Since the prostatic 
response in the prolactin-treated rats was significantly greater than in the 
thyroxin-treated animals (P = .04), it seems unlikely that the activity of 
prolactin could be explained by the possible presence of a small amount of 
thyrotrophin. The body weight gain which is evident in the animals receiving 
prolactin complicates the interpretation of these results. The next set of 
experiments was designed, therefore, to attempt to control the dietary intake 
in some of the prolactin-treated rats and also to determine the influence of a 
varied dose of prolactin on the prostate. 


Group IT 


Methods: In this group, the testosterone propionate dosage was reduced to 
0.5 mg. every other day. Sixty 200 gm. male Sprague-Dawley rats were cas- 
trated. Two weeks later, 49 of these were hypophysectomized. Nineteen days 
after castration, 38 hypophysectomized castrate animals were begun on 
injections of testosterone propionate; in addition, 9 received 50 units of 
prolactin daily; 5 were given 50 units of prolactin twice daily; 7 received 5 
mg. of cortisone daily; 5 received 100 units of chorionic gonadotrophin’ 
daily; and 8 were given 0.6 mg. of ACTH twice daily. Five of the rats receiving 
single daily injections of prolactin were kept on varying amounts of stock 
diet in an attempt to prevent weight gain. Seven of the hypophysectomized 
castrate rats received only prolactin. 

Results: The results are tabulated in Table IV. The hypophysectomized 
castrate rats receiving prolactin and testosterone propionate without dietary 
restriction (Groups 4 & 5) showed a prostatic response which exceeded the 
response of the hypophysectomized castrate treated with testosterone pro- 
pionate (Group 3; P < .03). The variation in prolactin dosage did not sig- 
nificantly alter the prostatic response. Although the groups of hypophysecto- 
mized castrate rats receiving ACTH (Group 8), gonadotrophin (Group 9), 
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TABLE IV 


Prostate Response in Hypophysectomized Castrate Rats with Administration of Testosterone Propionate 
and Cortisone, ACTH, Chorionic Gonadotrophin, or Prolactin under Varied Conditions. 





| Testos- | 


a | Body Weight | Change 

| 

Group | Propionate Other Treatment , ty a Weake THeight Men” 
g. Every EY DEE 

Other Day Initial | Final | Gt#™s 








1) Castrate-Hypoph- _ 196 | 194 —2 2+ 8 
ysectomized 
2) Castrate-Hypoph- Prolactin 50 units 199 | 206 +7 24+ 6 
ysectomized daily 
3) Castrate-Hypoph- ‘ — 194 0 | 405+ 55 
ysectomized 
4) Castrate-Hypoph- ‘ Prolactin 50 units 208 480 + 37 
ysectomized daily 
5) Castrate-Hypoph- ‘ Prolactin 50 units 215 529 + 46 
ysectomized twice daily 
6) Castrate-Hypophy- ’ Prolactin 50 units 190 458 + 108 
sectomized (Con- daily ' 
trolled diet) 
7) Castrate-Hypoph- , Cortisone 5 mg. 52 
ysectomized ~ daily 
8) Castrate-Hypoph- ‘ ACTH 0.6 mg. 83 
ysectomized twice daily 
9) Castrate-Hypoph- " Gonadotrophin 94 
ysectomized 100 units daily 
10) Castrate _ _ 7 
11) Castrate } O58 | _ 57 


. 





























1 Standard Deviation. 


and prolactin with restricted dietary intake (Group 6) in addition to testos- 
terone propionate all showed average prostatic weights exceeding that of the 
hypophysectomized castrate given only testosterone propionate, these increases 
in prostatic response were not statistically significant. In the absence of 
androgen stimulation, prolactin had no demonstrable effect on the prostate of 
the castrate hypophysectomized rat. 

The groups of animals in the previous experiment were small and the 
difference in prostatic response between groups was not great. An attempt was 
therefore made to confirm these results in another experiment. 


Group III 


Methods: Forty-three 200 gm. male Sprague-Dawley rats were castrated. 
Two weeks later, 33 of the castrate rats were hypophysectomized. One week 
following this, 25 of the hypophysectomized castrate rats were begun on 4 mg. 
of testosterone propionate every other day for eight injections. In addition to 
the androgen, 10 rats received 50 units of prolactin daily and 8 received 0.6 
mg. of ACTH twice daily. Three of the hypophysectomized castrate animals 
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TABLE V 


Prostate Response in Hypophysectomized Castrate Rats with Administration of Testosterone Propionate 
and Prolactin or ACTH. 





























| Testeo- Body Weight | 
} } ight | Change | 
Group } Propionate | Other Treatment yy Grams & mm & | Weight ue 
Mg. Eve Et Pag | ° 
| Other Day | Initial | Final | r#™s | 
1) Castrate-Hypophy-| — | _ | 3 | 198/188) -10 | 34 
sectomized | | 
2) Castrate-Hypophy-| — | ACTHO.6mg.bd.| 5 | 186) 173| -13 | 274 7 
sectomized | 
} } | | 
3) Castrate-Hypophy-| 4 | = | 7 | 191/196] +5 | 672+ 36 
sectomized 
4) Castrate-Hypophy- | 4 | Prolactin 50 units | 10 | 212| 208| —4 | 734+ 92 
sectomized | | daily | wa 
5) Castrate-Hypophy-| 4 ACTH0.6mg.b.d.| 8 | 197 | 185 | —12 | 634 + 8 
sectomized | | 
6) Castrate | 4 _ | § | 191 | 281) +90 | 875 + 133 
7) Castrate + Prolactin 50 units | 5 | 190 | 268; +78 | 980 + 39 
daily | 





1 Standard Deviation. 


served as controls; 5 were given only 0.6 mg. of ACTH. The 10 castrates 
received 4 mg. of testosterone propionate every other day for 8 injections. 
Five of these rats received, in addition, 50 units of prolactin daily. Body 
weights were recorded once weekly. Two days after the final injection, autopsy 
was performed as in the previous experiments. 

Resulis: The results are presented in Table V. Although the increase in 
prostatic weight elicited in the castrate hypophysectomized rats treated with 
prolactin in addition to testosterone propionate (Group 4) was not as striking 
as in the previous experiments, there seems to be again a definite increase 
toward the control level (P < .057). This was accomplished in spite of a 
slight loss in body weight. ACTH in the dosage employed certainly did not 
augment the action of the androgen (Group 5) and had no effect on the prostate 
of the hypophysectomized castrate in the absence of androgen (Group 2). 
The final prostatic weights of the testosterone propionate treated castrates 
again exceeded those of the hypophysectomized castrates given similar amounts 
of androgen. 


DISCUSSION 


These experiments seem to demonstrate repeatedly that although the 
prostate of the hypophysectomized castrate rat does respond to testosterone 
propionate stimulation, its response to a given stimulus is not as great as the 
response of the prostate of the castrate rat with the pituitary gland intact. 
Van der Laan (11) has also observed a diminished responsiveness of the 
prostate of the hypophysectomized castrate rat to androgen. Under any 
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circumstances, the nutritional status of an animal affects the prostatic response 
to androgen. However, this factor alone does not seem sufficient to explain 
the discrepancy between the prostatic stimulation achieved by a given dose of 
testosterone propionate in the hypophysectomized castrate rat and the non- 
hypophysectomized castrate rat. These facts have led us to believe that the 
pituitary secretions may have a direct or indirect hormonal influence on the 
response of the prostate to androgen. Further support for this statement is 
the observation that the regression of the prostate of the dog is more marked 
following hypophysectomy than following castration (12). 

The results of attempted replacement of pituitary hormones are not as 
conclusive as is the effect of withdrawal of pituitary secretions on prostatic 
development. With administration of prolactin the prostatic response of the 
hypophysectomized castrate rat to androgen always returned toward the 
control level. Thyroxin and gain in body weight had a similar effect under 
similar circumstances. ACTH and cortisone in the dosage used seem to have 
little tendency to increase the prostatic response to testosterone propionate in 
the hypophysectomized castrate rat. We are unable to state that adrenal 
stimulation has no effect on prostatic growth under these circumstances since 
the amount of ACTH administered was not sufficient to cause a return of 
adrenal size to normal. Van der Laan (11) states that in his studies corti- 
cotrophin, prolactin, growth hormone and whole pituitary preparations failed 
to influence the response of the prostate of the hypophysectomized castrate 
rat to testosterone propionate. His data are not available for comparison with 
ours. It is possible that the discrepancies in the results are due to differences 
in the dosages employed. 

Although it is apparent that many alterations in the status of the hy- 
pophysectomized castrate rat may favorably influence prostatic growth, the 
responses elicited by prolactin are of particular interest. The administration 
of this substance in conjunction with testosterone propionate has increased 
the prostatic response of the hypophysectomized castrate even in the absence 
of body weight gain. The data presented by Riddle et al. (13) would seem to 
suggest an effect of prolactin on the accessory sex glands. In these experiments, 
the presence of the testis makes it difficult to determine whether this effect is a 
direct one or is mediated through the testis. Fiori and Lasagna (14) also 
demonstrated a synergistic action between a very small dose of prolactin and 
the gonadotrophins on the prostate and seminal vesicles of the hypophysecto- 
mized rat with intact testes. A larger dose of prolactin seemed to antagonize 
the action of the gonadotrophins under these circumstances. 

The role that prolactin plays in the male cannot be said to be entirely clear. 
The few reported experiments in which an attempt has been made to evaluate 
its effect on the prostate are not in complete agreement. We are aware that 
the results observed by us may be the function of some unrecognized substance 
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in the prolactin preparation we have used. Nevertheless, with this preparation 
and the dosage schedules employed, we have never failed to note an augmenta- 
tion of the effect of testosterone propionate on the prostate in the hypophysee. 
tomized castrate rat. Although the results suggest that this augmentation is q 
function of prolactin, further work is necessary to definitely establish this 
point. 


SUMMARY 


In Sprague-Dawley rats which have been both hypophysectomized and 
castrated, the response of the prostate to testosterone propionate is not as 
great as that of the prostate of castrate rats with an intact pituitary gland. 
This diminished responsiveness to testosterone propionate remains evident in 
comparing the prostatic weights of force-fed hypophysectomized castrate 
rats with non-hypophysectomized castrate rats on restricted rations. It is 
suggested that pituitary secretions have a direct or indirect hormonal influence 
on prostatic growth resulting from administration of androgen. 

Simultaneous administration of prolactin, ACTH, thyroxin, cortisone, or 
chorionic gonadotrophin, and testosterone propionate was carried out in 
hypophysectomized castrate rats. Prolactin administration always resulted in 
an augmentation of the effect of testosterone propionate under these circum- 
stances. Thyroxin administration had similar but less striking effects. In the 
absence of androgen, prolactin did not influence the prostate of the hypophysec- 
tomized castrate rat. 
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ABSTRACTS OF PAPERS PRESENTED BEFORE THE 
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January 10, 1955 


EFFECT OF ANTIHYPERTENSIVE DRUGS ON RENAL BLOOD FLOW 
AND FUNCTION 


Davm Gros AND Vicror A. McKusickx 


Hydrazinophthalazine (Apresoline) is unique among antihypertensive drugs in that it 
produces an increase in renal blood flow. In five patients with essential hypertension and 
normal blood non-protein nitrogen intravenous hydrazinophthalazine increased renal 
blood flow by an average of 80 per cent. Glomerular filtration rate, however, was not changed. 
Urine flow and sodium clearance were decreased by an average of 80 per cent. In five pa- 
tients with malignant hypertension and elevated blood non-protein nitrogen hydrazi- 
nophthalazine produced no significant change in renal blood flow. Reduction in blood 
pressure by intravenous hexamethonium resulted in the same degree of reduction in sodium 
excretion and urine flow as occurred following hydrazinophthalazine, but hexamethonium 
also produced temporary reduction in renal blood flow and glomerular filtration rate. Re- 
duction in pressure by either drug resulted in an apparent slight increase in plasma volume. 
The antidiuretic and antisaluretic effect of blood pressure reduction by hydrazinophthalazine 
cannot be attributed to reduction in renal blood flow or glomerular filtration rate. It is not 
known whether it is mediated by local or humoral effects of reduction in blood pressure, 
but it is possible that release of posterior pituitary antidiuretic and adrenal cortical hor- 
mones may play a part. 

The oral administration of hydrazinophthalazine resulted in an increase in renal blood 
flow, no change in filtration rate, and a slight decrease in sodium and water excretion. 
The prior oral administration of hydrazinophthalazine inhibited to some extent the de- 
pressant effect of intravenous hexamethonium on renal blood flow and filtration rate. When 
ganglionic blocking drugs are administered to patients with renal insufficiency in an effort 
to relieve the cerebral, retinal, or cardiac manifestations of hypertension, it is recommended 
that hydrazinophthalazine be administered concomitantly to decrease the effect of the 
ganglionic blocking drug on renal blood flow and function. 

The antidiuretic and antisaluretic effect of rapid reduction in blood pressure by hex- 
amethonium and hydrazinophthalazine has not been so great as to result in edema or cardiac 
failure, though it has sometimes been accompanied by reduction in the hematocrit, sug- 
gestive of hemodilution. Sodium retention may also play some part in the development of 
tolerance to the antihypertensive drugs, though it is not the most important factor. The 
occurrence of salt and water retention following reduction in blood pressure by hydra- 
zinophthalazine, without concomitant fall in renal blood flow and filtration rate, may 
provide a tool for the study of the mechanism of salt and water retention which may occur 
in normotensive or hypertensive subjects in a variety of situations, such as quiet sitting or 
standing, and in cardiac failure. In these situations it has not been possible to explain salt 
retention solely on the basis of decreased renal blood flow or filtration rate. 
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THE JOHNS HOPKINS MEDICAL SOCIETY 


RESULTS OF TREATMENT OF TESTICULAR TUMORS 


RoBEerT Drxon AND GUNTER SCHULTZE 


A total of fifty-eight cases from the Marine Hospital and Johns Hopkins Hospital, 
Baltimore, were available for five and ten year analysis. Testicular tumors are rare in 
colored males, only about one patient in thirty-five is colored. 

Analysis is often difficult because of the overlapping and confusing histological terms 
and the frequent occurrence of mixed histological types. From a prognostic and thera- 
peutic point of view, testicular tumors can be divided into two groups: (1) Pure seminomas— 
With adequate postoperative x-ray therapy, these have a good prognosis even when me- 
tastases are present when the patient is first seen. (2) Others—with much poorer prognosis; 
it is doubtful whether cases with metastases in this group can ever be cured. 


Five Year Survivals 


Seminomas Others 
With Metastases 59% 0% 
Without Metastases 85% 33% 


In spite of the smallness of the series, the figures are thought to be significant. Thirteen 
out of sixteen cases of pure seminomas are now alive and well, more than ten years after 
treatment. These include two cases with metastases when first seen. 

The role of radical retroperitoneal lymph node dissection could not be evaluated. 

Simple orchidectomy followed by postoperative deep x-ray therapy (2500r tumor dose 
in three to four weeks to the abdominal lymphatic drainage channels) should be the rule 
with pure seminomas in the absence of detectable metastases. When these are present, they 
should be vigorously treated to the same dose. Long term palliation by x-ray therapy is 
possible in a number of patients with tumors of the second group and metastases, but the 
dosage should be increased if possible. 


ANTIBODY ANTIGEN INTERACTION “A NEW HYPOTHESIS” 
Vicror A. NAJJAR AND JEAN FISHER 


Antisera to yeast alcohol dehydrogenase were produced in rabbits by single and multiple 
injections given subcutaneously. The antibody reacted readily with the enzyme to form a 
precipitate (antibody-enzyme complex) which still possessed considerable enzymatic ac- 
tivity. The antibody did not react with liver alcohol dehydrogenase. A study of the kinetics 
of the precipitin reaction at 0°C showed a fast rate followed by a much slower one proceeding 
ina linear manner with time. This indicated the presence of two distinct types of antibodies. 
A peculiarity of the antibody-antigen (enzyme) complex was that it dissolved in antigen 
as well as in antibody excess. 

The highest enzymatic activity of the complex was obtained when the complex was 
formed under conditions where the enzyme was in considerable excess. When to a complex 
so prepared, further additions of antiserum were made, there was further combination of 
antibody with the complex causing progressive inhibition of its enzymatic activity. The 
extent of inhibition obtained increased exponentially with the amount of antibody that 
combined with the enzyme. When antibody was added to a constant amount of enzyme a 
point was reached at which all the enzyme was precipitated by a definite amount of anti- 
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serum. Further additions of antiserum, however, resulted in further precipitation of anti- 
body. This occurred even when antiserum additions were made after the supernatant already 
contained many times the amount of antibody necessary to precipitate the enzyme. These 
observations led to the hypothesis that two types of antibodies were present; antibodies to 
the enzyme and antibodies to the complex. Injection of the complex into a rabbit resulted 
in an antibody response. The antiserum so obtained reacted with the complex faster than 
it did with the enzyme as measured by rate of turbidity formation and rate of inhibition 
of enzymatic activity. Compared with an antiserum produced by a single injection of 
enzyme into a rabbit, (when presumably little antibody to the complex is to be expected) 
the antiserum to the complex reacted slowly with the enzyme and produced maximum 
inhibition in 5-15 minutes. On the other hand, the antiserum to the enzyme reached mazxi- 
mum inhibition of the enzyme activity in 1 minute even when the final extent of inhibition 
was less than that shown by the former. Thus the complex behaved like a new antigen, 
differing from the enzyme yet cross reacting with the antibody of the enzyme. Alternatively, 
antibodies to the complex cross react with the enzyme but with less avidity than with the 
complex. Our results strongly suggest that the process of immunization begins by the forma- 
tion of antibody to the antigen. With the introduction of a new dose of antigen there is an 
immediate formation of antibody-antigen complex which in turn is antigenic, thereby 
provoking specific antibodies to the complex itself and cross reacting with the original 
antigen. 
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BOOK REVIEWS 


liver Injury. Transactions of the Twelfth Conference, September 21, 22 and 23, 1953. 
Edited by F. W. HorFrBaver. 231 pp., $4.25. The Josiah Macy, Jr. Foundation, New 
York, N. Y. 

This volume reports on a recent meeting in the series of conferences on the physiology 
and pathology of the liver sponsored by the Macy Foundation. There are sections entitled 
“The Liver and Carbohydrate Metabolism”, “The Liver and Fat Metabolism”, ‘Cardio- 
vascular Lesions in Choline-Deficient Rats’’, and ‘““The Liver and Protein Metabolism’’. On 
these four general subjects the discussion is initiated respectively by Einar Lundsgaard, 
Samuel Gurin, W. Stanley Hartroft and H. W. Kosterlitz. As is likely to be the case with 
more or less verbatim reports on conferences, the reasoning behind the questions and answers 
is not always clear. However, the report presents in an interesting manner the thoughts of 
a group of leaders in their fields upon the problems in physiology which are currently upper- 
most in their minds. 

Physiological implications of the clinical finding that unusually heavy babies are born 
to mothers who have diabetes were discussed in considerable detail at the conference by 
Dr. J. P. Hoet of Louvain, Belgium. Evidence is presented supporting the point of view 
that an increased output of hormones with properties similar to those from the adrenal 
cortex during pregnancy exacerbates the derangement of carbohydrate metabolism in 
diabetes. The same mechanism may cause transient diabetes in women who in the non- 
pregnant state manifest no evidence of the disease. There is discussion of the abnormalities 
of the placenta in diabetes. There is emphasized the similarity of the pathologic findings in 
the infants of diabetic mothers and in infants with erythroblastosis due to the rhesus in- 
compatibility factor. 

PALMER H. FUTCHER 


Needed Research in Health and Medical Care. A Biosocial Approach. By Cecit G. SHEPS 
AND EvcEeNne H. Taytor. 217 pp., Four appendices, Cloth, $5.00. The University of 
North Carolina Press, Chapel Hill, N. C. 

Forty-seven scientists met in Chapel Hill in September, 1952, to explore their individual 
and collective souls, prejudices and intellects relative to the topic of “Needed Research in 
Health Care.” As the fields of clinical medicine, hospital and medical care administration, 
physiology, public health, sociology, economics, anthropology and psychology were repre- 
sented, the soul-searching processes which were indulged in and communicated to the 
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authors in pre-seminar memoranda and subsequently by tape and conversation, provide 
the bases for this book. At times it is somewhat rambling and obvious, at others, very jn. 
teresting; and always the book portrays the difficulties which arise when scientists from the 
different disciplines attempt to arrive at co-ordinated recommendations relative to health 
and medical care. 

Four main areas of research interest were placed on the agenda for the seminar: Social 
Physiology, Social Epidemiology, Social Science in Health and The Administrative Field, 
If one can judge from the running comment and quotes inserted by the authors, discussion 
in each of the areas was not only plentiful and enthusiastic, but also the reviewer has a sus. 
picion that at times it practically reached Donnybrook Fair proportions. Indeed, in one 
part of the discussion of the risks involved in interdisciplinary research activities, a psychia- 
trist discusses the possibilities of having his throat and that of the social scientist neatly 
cut as a result of their working together. 

This book deserves wide reading among all who are interested in the problem of health 
and medical care, because it does describe the real difficulties which exist in project or group 
research in this field. The recommendations which came out of this seminar, while not new 
or startling, accurately point up the needs and difficulties connected with biosicial research 
in health and medical care. 


PERRIN H. Lonc 


Public Relations in Medical Practice. By James E. Bryan. 301 pp., $5.00. The Williams 
& Wilkins Co., Baltimore, Md. 

The author, son of a physician, and currently Administrator of the Medical-Surgical Plan 
of New Jersey, and for 25 years intimately associated with medical organizations, has 
presented us with a remarkable appraisal of the problem of the physician’s relationship to 
the world around him. With understanding and tact, yet facing the issues squarely, Mr. 
Bryan analyzes many facets of the physician’s public life (and a few more private ones) in- 
cluding doctor-patient relationship, fees, associates, medical society, hospital, as well as 
broader responsibilities to community, to government, and to pressing problems such as 
pre-payment plans, full-time versus part-time hospital appointments, organized labor, etc. 
These and other aspects of the modern physician’s non-scientific responsibilities are lucidly 
presented and very positive suggestions offered, the great majority of which should already 
be an integral part of the physicians way of life. The dangers of certain modern trends in 
medicine are delineated, and the extraordinary responsibilities of the physician as a public 
servant are emphasized. The author expects “greatness” of the medical profession, and 
admonishes us that “His (the physician’s) knowledge of physic, his acumen and skill in 
administering the marvelous scientific armamentarium that his forbears have bequeathed 
him, will profit him and his patient little indeed if his spirit is not made humble and his 
hand made gentle by human compassion.” 

This is a readable and well written book. It should serve as a reminder to the busy physi- 
cian of his many obligations, should offer helpful suggestions to the younger practitioner, 
and could be read profitably by all members of the profession. It should be especially valuable 
to the medical student and house officer as orientation to their present and future responsi- 
bility. 

Frank W. Davis, JR. 


Fat Metabolism. A Symposium on the Clinical and Biochemical Aspects of Fat Utilization 
in Health and Disease. Edited by Vicror A. Najjar. 185 pp., $4.50. The Johns Hop- 
kins Press, Baltimore, Md. 


This volume places on record the proceedings of an informative and successful symposium 
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dealing broadly with clinical, physiological and biochemical aspects of fat metabolism, held 
last year in the Johns Hopkins Hospital. A valuable feature of this symposium was the 
appearance on the program both of clinical investigators deeply concerned with the subject 
of obesity and the clinical characteristics of deranged fat metabolism, and of biochemists 
who presented authoritative reports and summaries of recent developments on a funda- 
mental level. 

The scope of this volume and its potential usefulness to scientists in the several fields 
concerned will be evident from a listing of the subjects of the chapters and their authorship. 
After a clarifying introductory survey by Najjar, the presentations in order are: Obesity 
in Childhood —Some Clinical Aspects, H. H. Gordon; Multiple Causative Factors in Obesity, 
Jean Mayer; Lipemia, L. E. Holt, Jr.; Preparation, Utilization, and Importance of Neutral 
Fat Emulsion in Intravenous Alimentation, H. C. Meng; On the Role of Lipemia Clearing 
Factor in Lipid Transport, C. B. Anfinsen; Consideration of Coenzyme A in Some Phases 
of Fat Metabolism, Fritz Lipmann; Enzymatic Oxidation and Synthesis of Fatty Acids, 
A. L. Lehninger; Lipogenesis in vitro and its Hormonal Control, Samuel Gurin; Lipid and 
Phospholipid Synthesis, Arthur Kornberg; Some Aspects of Cholesterol Metabolism Related 
to Atherosclerosis. R. G. Langdon. Discussions are as follows: Constitutional Factors in 
Obesity, Barton Childs; Endocrine Factors in Obesity, Lawson Wilkins; Essential Hyper- 
lipemia, E. H. Ahrens, Jr.; Mechanism of Diabetes Mellitus, S. P. Bessman. 

L. H. 


Cardiac Anomalies. By VINCENT MORAGUES AND CHESTER P. LyNXWILER. 92 pp., $6.50. 
The Williams & Wilkins Co., Baltimore, Md. 

Cardiac Anomalies, a clinicopathologic correlation by Vincent Moragues, a pathol- 
ogist, and Chester P. Lynxwiler, a pediatrician, is exactly what the title indicates: the 
presentation of a series of cardiac anomalies based on autopsy material. Some examples 
are rare and others are common and there are some notable omissions: therefore it is a 
collection of cases rather than an atlas. The specimens have been carefully photographed 
to show the abnormality. Whenever possible the authors have shown the x-ray and electro- 
cardiogram of the case illustrated. Alas, in the EKG’s only the standard leads are shown; no 
mention is made of precordial leads. The salient clinical and laboratory findings of the more 
common malformations are listed. 

The format of the book—namely listing the salient features—necessitates dogmatic 
statements which inevitably do not apply to all similar cases. Furthermore, although the 
statement in a particular case may be true, in many instances these brief statements do 
not give the correct impression. For example, in pulmonary valvular stenosis the statement 
“Heart normal in size” may be true, but when the stenosis is severe it causes progressive 
cardiac enlargement; furthermore evidence of increasing heart size is one of the major 
indications for operation. This criticism, however, may not be fair as the book does not 
attempt to give indications for operation. 

The authors show interesting photographs of the aorta and pulmonary artery and in a 
number of instances of microscopic section of the lungs. They make a simple brief statement 
as to the size and thickness of the pulmonary vessels but give no hint as to how the change 
in the lungs affects the circulation. 

The physiology is poor. The authors merely state whether or not there is hemoconcentra- 
tion and whether or not there is O2 unsaturation. They imply that the cyanosis in the tetral- 
ogy of Fallot is due to reduced flow at low pressure and that in the Eisenmenger it is due to 
failure to oxygenate the blood in its passage through the lungs. 

Nevertheless the book is of value as a collection of interesting anomalies. 

EB: Z. 
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The Child, His Parents and the Nurse. By Florence G. Biake. 440 pp., $5.00. J. B. Lippin. 
cott Co., Philadelphia, Pa. 

It has become increasingly clear that the comprehensive treatment of the hospitalized 
child requires consideration of his emotional no less than of his physical needs. In this task 
the pediatric nurse plays a key role. Her training often fails to supplement the basic sym- 
pathy, which leads her to the profession, with the specialized understanding and skills that 
are involved in meeting the sick child’s needs. Realization of this situation has led Miss 
Blake, Associate Professor of Nursing Education at the University of Chicago, to prepare 
the text under review. 

It is written throughout from the standpoint of current psychoanalytic doctrine on child 
development. Consequently, the acceptability of its theoretical sections stands or falls with 
one’s attitude toward this theory, which the author takes for granted but which the reviewer 
finds grossly inadequate. Nevertheless, the author’s rich clinical experience results in a 
volume which has much to say that is worthwhile. It is more appropriate for the graduate 
nurse whose prior experience and maturity of judgment will enable her to extract what is 
useful and discard those trappings that serve only to confuse. 

The introduction, by Dr. A. H. Vander Veer, warns that “Miss Blake’s ideas will not 
find immediate acceptance, for the nursing profession, no less than the medical, has its 
resistances to change and to psychological insight.” At this stage in the history of psychiatry, 
it would seem more appropriate to attempt to answer the scientific objections of opposing 
viewpoints rather than to resort so freely to ad hominem arguments. 

LEON EISENBERG 


Surgery of Trauma. Edited by WARNER F. Bowers. With Forewords by Melvin A. Casberg 
and Surgeons General of the Army, the Navy and the Air Force. 605 pp., $15.00. 
J. B. Lippincott Co., Philadelphia, Pa. 

A splendid book! It is far removed from the cook book type of guide that once might 
have been anticipated from Army Medical sources. It successfully fills a gap that was costly 
in World War II. The surgical lessons of the First World War were forgotten by 1940 and 
surgeons had to learn for themselves and fumblingly the virtues and techniques of debride- 
ment, secondary wound closure and the like. 

This volume emphasizes and documents concisely the basic scientific background and 
rationale of surgical treatment. 

A chapter on injury and healing outlines the systemic factors involved, and staunchly 
champions Halstedian concepts and practices. Shock is discussed clearly, with fairness to 
all points of view and, sound, helpful therapeutic advice. Wound infections are discussed 
with full understanding of modern antibiotic treatment but with proper emphasis on gentle 
but radical surgical practices. The particular problems of wounds of special regions and 
organs, and the appropriate treatment of each are described in detail. 

The book succeeds in recording in convenient form the important advances in World 
War II and the Korean War. It should be helpful at any level of surgical training and 
experience. 

Writt1am E. Grose 
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Alfred Hospital Clinical Reports, Volume 4. Edited by R. S. Lawson AND COMMITTEE. 
88 pp. Printed in Melbourne, Australia by Brown, Prior, Anderson Pty. Ltd. 

An Autumn Gleaning. Occasional Lectures and Addresses. By Sir HENry HALtett DALE. 
225 pp., $4.25. Interscience Publishers, New York, N. Y. 
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Diabetes Mellitus. Objectives and Methods of Treatment. By Henry T. Rickerrs. 123 
pp., $3.25. Charles C Thomas, Springfield, Illinois. 

Diagnostic Laboratory Hematology. By Grorce FE. CArtwricur. 104 pp., $3.00. Grune & 
Stratton, New York, N. Y. 

Diagnostik und Strahlentherapie der Geschwulstkrankheiten. By ALFRED Vocr. 382 pp., 
Ganzleinen DM 72. (17.15). Georg Thieme Verlag, Stuttgart, Germany. Also Inter 
continental Medical Book Corp., New York, N. Y. 

Essentials of Medicine, 17th edition. By CHARLES PHILLIPS EMERSON, JR., AND JANE 
SHERBURN BracGpon. 922 pp., $4.75. J. B. Lippincott Co., Philadelphia, Pa. 

Fibrosis of the Liver in West African Children. Medical Research Council Special Report 
Series No. 285. By J. H. WALTERS AND J. C. WATERLOW. 71 pp., 8s. 6d. net. Her 
Majesty’s Stationery Office, London, England. 

Handbook of Radiology. Edited by Russet, H. MorcGan. Associate Editor, Kenneth EF 
Corrigan. 518 pp., $10.00. Year Book Publishers, Chicago, Illinois. 

Handbook of Treatment. By Haro_p THomas Hyman. 511 pp., $8.00. J. B. Lippincott 
Co., Philadelphia, Pa. 

Human Physiology, 2nd edition. By BERNARDO A. Hovussay AND AssoctATEs. Translated 
by Juan T. Lewis and Olive Thomas Lewis. 1177 pp., $12.00. McGraw-Hill Book Co., 
New York, N. Y. 

Medical Treatment of Mental Disease. By DANiEL J. McCartHy AND KENNETH M. 
Corrin. With Sections by Eight Contributors. 653 pp., $12.00. J. B. Lippincott Co., 
Philadelphia, Pa. 

Operative Orthopedic Clinics. By Lewis CozEN AND ALviA Brockway in collaboration 
with Paut E. McMaster, 329 pp., $10.00. J. B. Lippincott Co., Philadelphia, Pa. 
Peripheral Nerve Injuries. Medical Research Council Special Report Series No. 282. By 
the Nerve Injuries Committee of the Medical Research Council. Edited by H. J. Seppon 

451 pp., L2 15s. Od. net. Her Majesty’s Stationery Office, London, England. 

Regional Enteritis. Diagnostic and Therapeutic Considerations. By FREDERICK F. Boyce. 
84 pp., $2.35. J. B. Lippincott Co., Philadelphia, Pa 

Surgical Nursing, 10th edition. By Etprince L. Exiason, L. KRAEER FERGUSON AND 
LittiAN A. SHO tis. 754 pp., $4.75. J. B. Lippincott Co., Philadelphia, Pa. 

Textbook of Operative Surgery. By Eric L. Farqunarson. 853 pp., $15.00. E. & S. Living- 
stone Ltd., Edinburgh and London. The Williams & Wilkins Co., Baltimore, Maryland. 











